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100077849 
[Patent Attorney] 
[Name] 

Suyama Saichi 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Just degree of integration is high with little production step 
where it is possible, the manufacturing method and that kind 
of printed circuit board of printed circuit board which can 
produce multilayer board where width of design at time of 
mounting parts comes offwidelyare offered. 
[Means to Solve the Problems] 

With conductor bump penetration method which forms 
interlayer connection of metallization layer la and 
metallization layer 5a of top and bottom each aspect of 
multilayer board 7a conductor bump group 2 ofabbreviation 

conical shape which was formed with electrical conductivity . 
composition and 2... by the pressure insertion making 
thickness direction of multilayer board 7a in manufacturing 
method of multilayer board, conductor bump group 2 and 2 
itpierces and beforehand coating fabric after doing dielectric 
property composition or resistance composition, drying on 
conductor sheet 5 side whichis applied it forms passive 
element material 6, conductor bump group 2 and 2 
piercesand when applying, predetermined it inserts'passive 
element material in the gap between conductor bump 2a 2b 
which is adjacent 

capacitor C and resistor Ror other passive element are formed 
in internal of multilayer board 7a due tofact that these 
conductor bump 2a,2b contact with both ends vicinity of 
passive element material 6. 
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[Claim(s)] 
[Claim 1] 

first metallization layer and second metallization layer which 
are arranged respectively in both surfaces of insulating 
property substrate and aforementioned insulating property 
substrate and, 

Penetrating to thickness direction of aforementioned 
insulating property substrate, conductor bump groupwhich are 
formed, aforementioned first metallization layer and 
interlayer connection does the second metallization layer and, 
passive element material which consists of dielectric property 
composition or resistance composition which the embedding 
makes between aforementioned first metallization layer and 
aforementioned second metallization layer , forms passive 
element between aforementioned conductor bump and, 
printed circuit board 0 which is possessed 
[Claim 2] 

stepo which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

stepo which mounts insulating property substrate on 
aforementioned conductor bump group 
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press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,step 0 which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition on second conductor sheet, step e 
which forms passive element material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , theaforementioned conductor bump 
group and step 0 which opposing, mounts theaforementioned 
passive element material 

In order at least for two among aforementioned conductor 
bump groupsto touch with aforementioned passive element 
material, press doing theaforementioned first conductor sheet 
and aforementioned second conductor sheet , step 0 
whichforms passive element at least between two of 
aforementioned conductor bump group 

patterning doing aforementioned first conductor sheet and 
aforementioned second conductor sheet respective first 
metallization layer and step c which forms second ... 
metallization layer 

manufacturing methodo of printed circuit board which is 
possessed 

[Claim 3] 

stepo which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

step 0 which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,step 0 which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition between portion towhich portion and 
aforementioned conductor bump to which, theaforementioned 
conductor bump on second conductor sheet contacts contact, 
step 0 whichforms passive element material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , step G whichis mounted in 
aforementioned conductor bump group and direction 
whereaforementioned passive element material opposes 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet aforementioned 
conductor bump group contacting aforementioned second 
conductor sheet,step Q which forms passive element between 
aforementioned conductor bump andaforementioned passive 

~i ♦ * — -„i ...:*u *i * 
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element material with that 

patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first metallization layer 
and step, which forms second metallization layer 

manufacturing method,, 
possessed 

[Claim 4] 

insulating property substrate and, 

first metallization layer and second metallization layer which 
are arranged respectively in both surfaces of aforementioned 
insulating property substrate and, 



of printed circuit board which is 



conductor bump group which are formed by thickness 
direction of aforementioned insulating property substrate 
aforementioned first metallization layer and interlayer 
connection does second metallization layer and, 

passive element material which consists of dielectric property 
composition or resistance composition which isarranged over 
at least between conductor bump of two of theaforementioned 
conductor bump group, forms passive element between 
conductor bump of theaforementioned two and, 
printed circuit board„ which is possessed 
[Claim 5] 

step, which forms first conductor bump group of 
abbreviation conical shape on the first conductor sheet 

step, which mounts first insulating property substrate on 
aforementioned first conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned first insulating property substrate step, 
which penetrates aforementioned first conductor bump group 
to theaforementioned first insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition in gap of the portion to which 
aforementioned first conductor bump on second conductor 
sheet contacts, the step, which forms first passive element 
material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , theaforementioned first conductor 
bump group and step, which opposing, mounts 
theaforementioned first passive element material 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet .aforementioned first 
conductor bump group contacting aforementioned second 
conductor sheet,step. which forms first passive element 
between aforementioned first conductor bump 
andaforementioned first passive element material with that 
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patterning doing aforementioned first conductor sheet and 
second conductor sheet , step, which forms respective first 

essst and second BMa * m ,ayer * ° btains 

o?reti fabriC d ° ingSecond dielectric property composition 
or resistance composition m gap of the portion to which 
second conductor bump on aforementioned first metallisation 

SEP* SteP ° WhiCh f0nnS SeC ° nd Passive e,ement 

step, which forms second conductor bump group of 
abbreviation conical shape on the conductor sheet of third 

step, which mounts second insulating property substrate on 
aforementioned second conductor bump group 

press doing conductor sheet and aforementioned second 
insulating property substrate of theaforementioned third 
step, which penetrates aforementioned second conductor 
b uZaTe° UP 10 af ° rementi0ned second bating property 

conductor sheet of aforementioned first stack body and 
aforementioned third.aforementioned second passive element ~ 
material and step which opposing, mountsaforementioned 
second conductor bump group 

press doing conductor sheet of aforementioned fin* stack 
body and theaforementioned third, aforementioned second 
conductor bump group contacting theaforementioned first 
metallization layer, step, which forms second passive 
element between theaforementioned second conductor bump 
and aforementioned second passive element materia] with that 
patterning doing conductor sheet of aforementioned third 
step, whichforms metallization layer of third 

manufacturing method, of printed circuit board which is 
possessed 

[Claim 6] 

first insulating property substrate and, 

first metallization layer which is arranged in 1 st surface of 
aforementioned first insulating property substrate and, 
second metallization layer which is arranged in second 
surface of aforementioned first insulating property substrate 

Penetrating to thickness direction of aforementioned first 
insulating property substrate, first conductor bumn 
groupwhich are formed, aforementioned first metallization 
layer" and * eaforementioned sec °«"i metallization 

first passive element material which consists of dielectric 
property composition or resistance composition which 
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isarranged over at least between conductor bump of two of 
theaforementioned first conductor bump group, forms first 
passive element between conductor bump of 
theaforementioned two and, 

Through aforementioned first metallization layer, second 
insulating property substrate which is laminated to 1 st 
surface of aforementioned first insulating property substrate 

Aforementioned first metallization layer of aforementioned 
second insulating property substrate and metallization layer of 
third which is arranged in surface of the opposite side ana, 

Penetrating to thickness direction of aforementioned second 
insulating property substrate, second conductor bump 
groupwhich are formed, aforementioned first metallization 
layer and interlayer connection does the metallization layer of 
aforementioned third and, <»ycroi 

second passive element material which consists of dielectric 
property composition or resistance composition which 
isarranged over at least between conductor bump of two of 
. . . : theaforementioned second conductor bump group forms 
second passive element between conductor bump of 
theaforementioned two and, 

It possesses printed circuit board, which is made feature 
[Claim 7] 

step, which forms conductor bump group of abbreviation 
corneal shape on the first conductor sheet 

step, which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,ste Po which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 
Coating fabric doing dielectric property composition or 
resistance composition in periphery of the portion to which 
aforementioned conductor bump on second conductor sheet 
contacts, the step, which forms passive element material 
Aforementioned first conductor sheet and aforementioned 
• second conductor sheet , theaforementioned conductor bump 
group and step, which opposing, mounts theaforementioned 
passive element material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet through theaforementioned insulatin R 
property substrate, press doing, as aforementioned conductor 
bump group of part it contacts aforementioned 
- aforementioned second conductor sheet, theaforementioned 
conductor bump group of other part contacting 
aforementioned passive element material, with that 
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aforementioned conductor bump group, ste Po which forms 
passive element between aforementioned passive elemenT 
material, andaforementioned second conductor sheet 
patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first metallization layer 
andstep 0 which forms second metallization layer 

manufacturing method, of printed circuit board which is 
possessed 



[Claim 8] 

insulating property substrate and, 

first metallization layer and second metallization layer which 
are arranged respectively in both surfaces of aforementioned 
insulating property substrate and, M 

Penetrating to thickness direction of aforementioned 
insulating property substrate, first conductor bump 
groupwh.ch are formed, aforementioned first metallization 
layer and connects second metallization layer and, 
passive element material which embedding makes 
aforementioned insulating property substrate 
andaforementioned first metallization layer or between 
aforementioned second metallization layer consistsof 
dielectnc property composition or resistance composition and, 
Penetrating to thickness direction of aforementioned 
insulating property substrate, second conductor bump 
groupwhich is formed, forms passive element between 
aforementioned first metallization layer or second 
metallization layer and aforementioned passive element 
material and, printed circuit board, whichis possessed 
[Claim 9] 

f™^^' board ° with printed circuit board which 

f ted m C,am «. ^aforementioned passive element 

!* m , Serted l" SidC and thea forementioned &* 
metallizationlayer of aforementioned second conductor bump 
group and or between second metallization layer feature does 
[Claim 10] 

printed circuit board, where with printed circuit board which 
» stated m Claim 8, theaforementioned passive element 
material, is inserted in bottom surface side and 

secSTfTl^ meta,lization 'a^r of aforementioned 
second conductor bump group and or between second 
metallization layer feature does 

[Claim 11] 

IIS i W ? Ch f °T C ° ndUCt0r bum P «f abbreviation 
corneal shape on the first conductor sheet 



<>?n±tz*mt m* zmm* a ctor sheet 

&®KmK$m&TZ step, whichmountsinsulatingpropertysubstrateon 
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aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,step. which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 
Coating fabric doing dielectric property composition or 
resistance composition in portion to which.conductor bump of 
portion among aforementioned conductor bump groups on the 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , step, whichis mounted in 
aforementioned conductor bump group and direction 
whereaforementioned passive element material opposes 
press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet .aforementioned 
conductor bump group contacting aforementioned second 
conductor sheet,step 0 which forms passive element 
conductor bump of aforementioned part andbetween 
aforementioned passive element material with that ' 
patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first metallization layer 
and step, which forms second metallization layer 
manufacturing method, of printed circuit board which is 

DOSSesseri 



[Claim 12] 

Coating fabric doing dielectric property composition or 
resistance composition in portion of the first conductor sheet, 
step, which forms passive element material 
step, which forms conductor bump group of abbreviation 
corneal shape on theaforementioned first conductor sheet and 
on aforementioned passive element material 

S^S""*? Tt C ° ndUCt0r bmnp m insulating property 
substrate and, furthermore step, which mounts second 
conductor sheet on that 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet .when it penetrates 

, a i [s U ?r n&0ned C ° ndU 1 Ct0r bUmp t0 ^aforementioned 
insulating property substrate, step, which forms passive 

element simultaneouslybetween portion of aforementioned 
first conductor sheet, aforementioned passive element 
material, and aforementioned conductor bump group 
patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first metallization layer 
and step, which forms second metallization layer 

™"f!!!r ng meth ° do of primed circuit board which is 
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[Claim 13] 

insulating property substrate and, 

first metallization layer and second metallization layer which 
are arranged respectively in both surfaces of aforementioned 
insulating property substrate and, 

bump where it consists of dielectric property composition or 
resistance composition, interlayer connection 
doesaforementioned first metallization layer and second 
metallization layer in thickness direction of 
theaforementioned insulating property substrate, forms 
passive element aforementioned first metallization layer 
andbetween second metallization layer and, 

printed circuit board D which is possessed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] - — - - - 

this invention relates to printed circuit board, furthermore in 
detail, regards the manufacturing method of multilayer 
board, and that kind of multilayer board where electrical 
continuity between the metallization layer of plural was 
formed. 

[0002] 

[Prior Art] 

From until recently, metallization layer of plural was inserted 
between the substrate where insulating property substrate of 
plural is laminated, with so-called multilayer board, the 
method which embedding is done has been known electrical 
conductivity via and through-hole plated layer or other 
conductive member in thickness direction of substrate as 
method which interlayer connection is done. 

[0003] 

Even among those, conductor bump penetration method 
which uses printing technology ispaid attention from point of 
production step. 

Figure 39 is perpendicular cross section which shows 
production step of conductor bump penetrationmethod. 
With this conductor bump penetration method, conductor 
bump group 102 of theabbreviation conical shape and 102... 
to form on copper foil or other conductor sheet 101 with 
printing technology making use of silver paste or other - 
electrical conductivity composition, this conductor bump 
group 102 and 102... on insulating property substrate prepreg 
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103 and, furthermore on that another conductor sheet 104 
pile, press doing with this state with roller press , etc when 
conductor bump group!02 and 102... it penetrates to 
insulating property substrate prepreg 103, it forms interlayer 
connection theaforementioned conductor sheet 101 and 
between conductor sheet 104 simultaneously conductor bump 
group!02 and 102... end side by contacting conductor sheet 
104. 

[0004] 

Various element are mounted in this multilayer board, 
conductor sheet 101 which is a outermost layer of multilayer 
board or it forms metallization layer 101a,104a as outermost 
layer respectively on 104,locks element in this outermost 
metallization layer, connection does. 

[0005] 

Because of that, outermost surface of multilayer board is flat, 
it is desirable, surface conductor bump penetration method 
profitable in pointwhich can form planar multilayer board in 
comparison with method which forms the method and through 
hole plated layer etc which form electrical conductivity via. 
[0006] 

By way, miniaturization of semiconductor part is desired 
more and more attendantupon miniature weight reduction of 
portable telephone and various data terminal devices, 
improvement of degree of integration of further 
semiconductor part is necessary to that. 
[0007] 

[Problems to be Solved by the Invention] 

But, because with multilayer board which mounts 

semiconductor part an above-mentioned conventional way in 

outermost layer surface area itself of multilayer board there is 

a tendency which miniaturization is done, naturally there is a 

limit even in improvement of degree of integration. 

[0008] 

Because of that, method which imbeds portion of 
semiconductor part to the internal of multilayer board is 
proposed. 

method which is imbedded inside through hole which 
perforation is made thickness direction of multilayer board 
has been disclosed resistor or other passive element in for 
example Japan Unexamined Patent Publication Hei 5-343855 
disclosure and Japan Unexamined Patent Publication Hei 
9-2 1 4090 disclosure etc. 

[0009] 

But, there is a problem that profit does not come off 
production cost in orderwith these method, passive element 
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precursor because step which is filled becomesnecessary 
fabrication steps of entirety is many, rather labor torequire 
inside step and through hole which perforation do through' 
hole in order to imbed passive element. 

[0010] 

As for this invention it is an invention which can be made in 
order tosolve above-mentioned conventional problem. 

Namely, as for this invention, be as little as possible degree of 
integration is highwith production step, manufacturing 
method and that kind of printed circuit board of printed circuit 
board whichcan produce multilayer board where width of 
design at time of the mounting parts comes off widely are 
offered make objective. 

[0011] 

[Means to Solve the Problems] 

manufacturing method of printed circuit board of this 
invention is formed, penetrating to the thickness direction of 
first metallization layer and second metallization layer and 
aforementioned insulating property substrate whichare 
respectively arranged in both surfaces of insulating property 
substrate and theaforementioned insulating property substrate 
touches with aforementioned conductor bump of the plural 
between aforementioned first metallization layer and 
conductor bump group and theaforementioned first 
metallization layer and aforementioned second metallization 
layer which connect the second metallization layer and 
embedding is done, passive element material which consists 
of dielectric property composition or resistance composition 
whichforms passive element between conductor bump of 
aforementioned plural and, itpossesses. 
[0012] 

Above-mentioned printed circuit board is produced by 
method below. 

[0013] 

Namely, as for purine metallized substrate manufacturing 
method of this invention, press doing step, aforementioned 
first conductor sheet and aforementioned insulating property 
substrate which mount insulating property substrate on ste Po 
aforementioned conductor bump groupwhich forms conductor 
bump group of abbreviation conical shape on first conductor 
sheet,coatmg fabric doing dielectric property composition or 
resistance composition on step, second conductor sheet 
whichpenetrates aforementioned conductor bump group to 
aforementioned insulating property substrate step D 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form passive element material 
Aforementioned conductor bump group and aforementioned ' 
passive element materialopposing, in order at least for two 
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among aforementioned conductor bump groups to touch with 
aforementioned passive element material, the press doing 
step 0 aforementioned first conductor sheet and 
aforementioned second conductor sheet which it mounts, form 
passive element at least between two amongaforementioned 
conductor bump groups step 0 aforementioned first conductor 
sheet and theaforementioned second conductor sheet which 
patterning doing, it possesses respective first metallization 
layer and step c whichforms second metallization layer . 
[0014] 

In above-mentioned printed circuit board and its 
manufacturing method, aforementioned passive element 
material to aforementioned conductor bump and between 
conductor bump may bearranged, between aforementioned 
conductor bump and aforementioned conductor sheet to be 
arranged be possible, furthermore to end side of the conductor 
bump and between aforementioned conductor sheet to be 
arranged to bepossible, in addition, It is possible to bottom 
surface side of conductor bump and between 
theaforementioned conductor sheet to be arranged. 

[0015] • - 

As for other printed circuit board manufacture method of this 
invention, press doing step e aforementioned first conductor 
sheet and aforementioned insulating property substrate which 
mount the insulating property substrate on step Q 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on step Q second conductor sheet 
whichpenetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition between portion towhich portion and 
aforementioned conductor bump to which theaforementioned 
conductor bump contacts contact step 0 aforementioned first 
conductor sheet and aforementioned second conductor sheet 
which form passive element material, press doing step 0 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which are mounted in aforementioned 
conductor bump group and thedirection where 
aforementioned passive element material opposes, 
theaforementioned conductor bump group contacting 
aforementioned second conductor sheet, patterning doing 
stepo aforementioned first conductor sheet and second 
conductor sheet whichform passive element between 
aforementioned conductor bump and aforementioned passive 
element material with that it possesses respective first 
metallization layer and the step 0 which forms second 
metallization layer . 

[0016] 
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By this printed circuit board manufacture method, printed 
circuit board below is acquired. 

Namely other printed circuit board of this invention is formed, 
penetrating to the thickness direction of first metallization 
layer and second metallization layer and aforementioned 
insulating property substrate whichare respectively arranged 
in both surfaces of insulating property substrate and 
theaforementioned insulating property substrate, is arranged 
over at least between conductor bump of two of 
aforementioned first metallization layer and conductor bump 
group and theaforementioned conductor bump group which 
interlayer connection do second metallization layer , passive 
element material which consists of dielectric property 
composition or resistance composition whichforms passive 
element between conductor bump of aforementioned two and, 
itpossesses. 

[0017] 

Furthermore as for another printed circuit board manufacture 
method of this invention, press doing step D aforementioned 
first conductor sheet and aforementioned first insulating 
property substrate whichmount first insulating property"' 
substrate on stepo aforementioned first conductor bump 
group which forms first conductor bump group of 
abbreviation conical shape on first conductor sheet, on step 0 
second conductor sheet which penetrates aforementioned first 
conductor bump group to aforementioned first insulating 
property substrate, Coating fabric doing dielectric property 
composition or resistance composition in gap of the portion to 
which aforementioned first conductor bump contacts step 0 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form first passive element 
material, aforementioned first conductor bump group and 
aforementioned first passive element material opposing, press 
doing stepo aforementioned first conductor sheet 
andaforementioned second conductor sheet which it mounts, 
aforementioned first conductor bump group contacting 
aforementioned second conductor sheet, patterning doing 
step 0 aforementioned first conductor sheet and second 
conductor sheet whichfonn first passive element between 
aforementioned first conductor bump and aforementioned first 
passive element material with that on step 0 aforementioned 
first metallization layer which formsrespective first 
metallization layer and second metallization layer , obtains 
first stack body, Coating fabric doing second dielectric 
property composition or resistance composition in gap of the 
portion to which second conductor bump contacts press doing 
conductor sheet and theaforementioned second insulating 
property substrate of step 0 aforementioned third which 
mounts second insulating property substrate on step c 
aforementioned second conductor bump group which forms 
the second conductor bump group of abbreviation conical 
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shape on conductor sheet of step, third whichforms second 
passive element material, it penetrates aforementioned second 
conductor bump groupto aforementioned second insulating 
property substrate conductor sheet of step, aforementioned 
first stack body and aforementioned third, aforementioned 
second passive element material and aforementioned second 
conductor bump group opposing, press doing conductor sheet 
of step, aforementioned first stack body and aforementioned 
third which it mounts, aforementioned second conductor 
bump group contacting aforementioned first metallization 
layer, patterning doing conductor sheet of step Q 
aforementioned third whichforms second passive element 
between aforementioned second conductor bump and 
theaforementioned second passive element material with that 
it possesses step 0 whichforms metallization layer of third. 
[0018] 

By above-mentioned method , below-mentioned printed 
circuit board is acquired. 

Namely, first conductor bump group where furthermore 
another printed circuit board of this invention is formed, 
penetrating to thickness direction of first metallization layer - - - 
and are arranged in second surface of aforementioned first 
insulating property substrate second metallization layer and 
aforementioned first insulating property substrate which are 
arranged in 1 st surface of first insulating property substrate 
and theaforementioned first insulating property substrate, 
aforementioned first metallization layer and connects 
theaforementioned second metallization layer and, Through 
first passive element material and aforementioned first 
metallization layer which consistof dielectric property 
composition or resistance composition which is arranged over 
at least between the conductor bump of two of 
aforementioned first conductor bump group, forms first 
passive element between conductor bump of aforementioned 
two, aforementioned first metallization layer of second 
insulating property substrate and aforementioned second 
insulating property substrate which are laminated tol st 
surface of aforementioned first insulating property substrate 
and metallization layer of third whichis arranged in surface of 
the opposite side and, Penetrating to thickness direction of 
aforementioned second insulating property substrate, it is 
formed, iris arranged over at least between conductor bump of 
two of theaforementioned first metallization layer and second 
conductor bump group and aforementioned second conductor 
bump group, of abbreviation conical shape which connects 
metallization layer of theaforementioned third second passive 
element material which consists of dielectric property 
composition or resistance composition which forms second 
passive element between conductor bump of 
theaforementioned two and, it possesses. 
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[0019] 

In above-mentioned printed circuit board and its 
manufacturing method, aforementioned first passive element 
and second passive element even with element of same kind it 
is good even with element of good and another kind. 

[0020] 

Furthermore as for another printed circuit board manufacture 
method of this invention, press doing step 0 aforementioned 
first conductor sheet and aforementioned insulating property 
substrate whichmount insulating property substrate on step 0 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on step D second conductor sheet which 
penetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition in periphery of the portion to which 
aforementioned conductor bump contacts step Q 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form passive element material 
- aforementioned conductor bump group and aforementioned "~ v " 
" passive element material opposing, stepo aforementioned 
first conductor sheet and theaforementioned second conductor 
sheet which it mounts through aforementioned insulating 
property substrate,press doing, aforementioned conductor 
bump group of part in theaforementioned aforementioned 
second conductor sheet contact As it does, aforementioned 
conductor bump group of other part contacting surface of 
aforementioned passive element material, aforementioned 
conductor bump group, patterning doing step Q 
aforementioned first conductor sheet and the second 
conductor sheet which form passive element between 
aforementioned passive element material,and aforementioned 
second conductor sheet with that, it possesses respective first 
metallization layer and step 0 which forms second 
metallization layer . 

[0021] 

By this method , below-mentioned printed circuit board is 
acquired 

Namely, furthermore,printed circuit board of another of this 
invention is formed,penetrating to thickness direction of first 
metallization layer and second metallization layer and 
theaforementioned insulating property substrate which are 
respectively arranged in both surfaces of insulating property 
substrate and aforementioned insulating property substrate, 
embedding makes theaforementioned first metallization layer 
and first conductor bump group and aforementioned 
insulating property substrate and aforementioned first 
metallization layer or between aforementioned second 
metallization layer the second metallization layer is 
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[0025] 



connected, Penetrating to thickness direction of passive 
element material and aforementioned insulating property 
substrate which consist of dielectric property composition or 
resistance composition, it is formed, second conductor bump 
group which forms passive element between aforementioned 
first metallization layer or the second metallization layer and 
aforementioned passive element material and, it possesses. 

[0022] 

In above-mentioned printed circuit board, aforementioned 
passive element material isgood to end side and 
aforementioned first metallization layer of aforementioned 
second conductor bump group or between second 
metallization layer being inserted. 

[0023] 

In addition, aforementioned passive element material is good 
to bottom surface side and aforementioned first metallization 
layer of aforementioned second conductor bump group 
orbetween second metallization layer being inserted in 
above-mentioned printed circuit board. 

[0024] 

Furthermore as for other printed circuit board manufacture 
method of this invention, press doing step 0 aforementioned 
first conductor sheet and aforementioned insulating property 
substrate whichmount insulating property substrate on step Q 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on stepo second conductor sheet which 
penetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition in portion to which conductor bump of portion 
among aforementioned conductor bump groups 
contacts,step 0 aforementioned first conductor sheet and 
aforementioned second conductor sheet which form passive 
element material, press doing step 0 aforementioned first 
conductor sheet andaforementioned second conductor sheet 
which it mounts in aforementioned conductor bump group 
and direction where aforementioned passive element 
materialopposes, aforementioned conductor bump group 
contacting aforementioned second conductor sheet, patterning 
doing step 0 aforementioned first conductor sheet and second 
conductor sheet whichform passive element conductor bump 
of aforementioned part and between theaforementioned 
passive element material with that it possesses respective first 
metallization layer and step D which forms second 
metallization layer . 

[0025] 

By this method , below-mentioned printed circuit board is 
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acquired. 

Namely, furthermore as for other printed circuit board of this 
invention, coating fabric doing dielectric property 
composition or resistance composition in portion of first 
conductor sheet, on the step 0 aforementioned conductor 
bump group which forms conductor bump group of 
theabbreviation conical shape on step e aforementioned first 
conductor sheet which forms the passive element material and 
on aforementioned passive element material insulating 
property substrate and, Furthermore press doing step© 
aforementioned first conductor sheet and theaforementioned 
second conductor sheet which mount second conductor sheet 
on that, when it penetratesaforementioned conductor bump 
group to aforementioned insulating property 
substrate,simultaneously aforementioned first conductor 
sheets aforementioned passive element material, And 
patterning doing step 0 aforementioned first conductor sheet 
and second conductor sheet whichform passive element 
between portion of aforementioned conductor bump group, 
itpossesses respective first metallization layer and step e 
which forms second metallization layer . 

[0026] " 

Furthermore printed circuit board of other another of this 
invention, consists of the first metallization layer and second 
metallization layer and dielectric property composition or 
resistance composition which are respectivelyarranged in both 
surfaces of insulating property substrate and aforementioned 
insulating property substrate, the interlayer connection does 
aforementioned first metallization layer and second 
metallization layer in thickness direction of 
theaforementioned insulating property substrate, bump which 
forms passive element theaforementioned first metallization 
layer and between second metallization layer and, possesses. 

[0027] 

This printed circuit board is produced by for example 
below-mentioned method . 

Namely, furthermore as for printed circuit board manufacture 
method of other another of the this invention, on first 
conductor sheet on step D aforementioned bump group 
whichforms bump group of abbreviation conical shape 
making use of the dielectric property composition or 
resistance composition insulating property substrate and, 
Furthermore press doing step c aforementioned first 
conductor sheet and theaforementioned second conductor 
sheet which mount second conductor sheet on that, when it 
penetratesaforementioned bump group to aforementioned 
insulating property substrate, contactingaforementioned 
second conductor sheet simultaneously, patterning doing 
step 0 aforementioned first conductor sheet and second 
conductor sheet whichform passive element between 
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aforementioned first conductor sheets aforementioned 
bump* and aforementioned second conductor sheet with that 
it possesses respective first metallization layer and step e 
which forms second metallization layer . 

[0028] 

Because with this invention, with conductor bump penetration 
method in middle of production step dielectric property 
composition or resistance composition coating fabric is 
designated as surface of conductor sheet, perforation it does 
through hole, labor whichis rilled can exclude dielectric 
property composition or resistance composition inside 
through hole. 

As a result, just adds little step forms passive element inside 
the multilayer board in comparison with production step of 
conductor bump penetration method, to be possible, increase 
of number of production steps is held down to the minimum, 
it is possible . 

[0029] 

In addition, with this invention, embedding to designate 
. passive characteristic element material which .consists of ....... 

dielectric property composition or resistance composition as 
between conductor sheet and metallization layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump v conductor sheets or the 
metallization layer* , predetermined passive element can be 
built in to internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part 
can bemounted, degree of integration furthermore it can 
improve. 

[0030] 

[Embodiment of the Invention] 

You explain below (first embodiment ), concerning 
manufacturing method of printed circuit board whichrelates to 
embodiment of invention of this invention. 

As for Figure 1 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 2~Figure 15 is perpendicular cross 
section whichshows each step of manufacturing method of 
same printed circuit board in schematic. 

[0031] 

As shown in Figure 2, first to one surface of copper foil or 
other conductor sheet 1 (first conductor sheet ) conductor 
bump group2 of abbreviation conical shape and 2... it forms 
with printing technology makinguse of silver paste or other 
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electrical conductivity composition (step 1 ). 
[0032] 

As shown next in Figure 3, in this way, conductor bump 
group 2 which wasformed and 2... insulating property 
substrate prepreg as insulating property substrate (Below, 
"prepreg " with it is insulating property substrate prepreg 
simply. ) 3 is mounted on (step 2 ). 

Aforementioned conductor sheet 1 and prepreg 3 press are 
done with the or other method which passes between roller 
where with this state for example surface was formed with 
elastic material (step 3 ) with, conductor bump group 2 and 
2... penetrating prepreg 3, protruding it comes out to opposite 
side. 

Simultaneously with that conductor bump group 2 and 2..., 
lobe beingpushed by elastic material of roller, circle becomes 
shape whichit waited, kind of stack body 4 which is shown in 
Figure 4 is acquired. 

[0033] 

On one hand, another conductor sheet (second conductor 
sheet ) you prepare 5 separately with theaforementioned stack ' 

-body 4, as shown in Figure 5, coating fabric doing " 

composition which forms passive element on surface of one 
side of this conductor sheet 5 making use of for example 
printing technology, you form (step 1' ) passive element 
material 6. 

As dielectric property composition and resistance composition 
or other composition which form this passive element 
material 6, for example silver paste or other way those which 
are dispersed to resin and solvent can list the powder and 
microparticle which have predetermined electrical property. 

Coating fabric doing this composition, passive element 
material 6 which isformed forms dielectric layer and resistor 
layer by after coating fabric drying, functions by being 
combined with conductor sheet which forms the metallization 
layer, as respective capacitor and resistor. 

[0034] 

It seems that is shown in Figure 6 as position which forms this 
passive element material, you can list gap of conductor bump 
2 and conductor bump 2 of two which is adjacent - 

Circle which is shown with Figure 6 midpoint line has shown 
external shape of conductor bump 2, circle of larger one 
shows bottom surface of conductor bump 2, piercescircle of 
smaller one in conductor sheet 5 and has shown contact 
surface of the conductor bump 2 which is applied. 

[0035] 

Furthermore, as shown in Figure 7 as modified example of 
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position which isshown in Figure 6, method coating fabric of 
making rectangle which includes conductor bump 2,2 of two 
which is adjacent. As shown in Figure 8, method coating 
fabric of making the oval which includes conductor bump 2,2 
of two which is adjacent Or as shown in Figure 9, in order to 
touch with half of the inside of side surface of conductor 
bump 2,2 of two which is adjacent, youcan list method etc 
which coating fabric is made shape whichhas cut out part of 
semicircle. 

[0036] 

When next, dielectric property composition or resistance 
composition is done coating fabric, drying,it forms passive 
element material 6 (step 2* ). 

In this way, as shown conductor sheet 5 and stack body 4 
which are acquired, in Figure 10, passive element material 6 
and conductor bump group 2 and 2... it mounts indirection 
where tip opposes (step 4 ). 

When conductor sheet 5 and stack body 4 press are done by 
with this state passing between for example roller press (step 
.5,), conductor bump group.2 which to top in Figure. 10. of . - 
prepreg 3 extends and 2... lobe is contacted by the conductor- 
sheet 5 surface, as shown in Figure 11, interlayer connection 
between conductor sheet 1 and 5 isformed. 

Contact is formed between portion of each side surface of 
conductor bump 2a,2b of the two which is adjacent with 
passive element material 6 simultaneously withthat, kind of 
stack body 7 which is shown in Figure 1 1 is formed. 

[0037] 

In this way, patterning doing by administering for example 
etching concerning the conductor sheet 1 and conductor sheet 
5 of top and bottom each aspect of stack body 7 which 
isacquired, it forms respective metallization pattern la and 
metallization pattern 5a, multilayer board 7a of top and 
bottom two layers is formed. 

[0038] 

In addition, metallization layer 5a,5a^ and passive element 
material 6 which touch with the head of conductor bump 
2a,2b* conductor bump 2a,2b due to fact that conductor 
sheet 5 of portion where passive element material 6 is 
touching with this patterning is removed, unite and arebrought 
together and passive element of one is formed. 

[0039] 

Furthermore, in passive element material contacting 6 and this 
passive element material 6,as for engaged state of conductor 
bump 2a,2b of two which forms portion of terminal of passive 
element, you can think several modified example to other than 
thekind of state which connects inside of each side surface of 
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kind of conductor bump 2a,2b which it shows in Figure 12. 
[0040] 

As shown in for example Figure 13, it is a state which 
penetrates passive element material 6completely. 

This is suitable to vertical cross section of arrangement which 
isshown in Figure 7. 

Or, way it shows in Figure 14, when portion of tip of 
conductor bump 2a,2b,each inside is touching with both left 
and right edges of passive element material 6respectively, is. 
[0041] 

Furthermore, as shown in Figure 15, each tip of conductor 
bump 2a,2b has notpenetrated passive element material 6 
completely, is possible to have reachedpoint where it stops in 
middle of passive element material 6. 

[0042] 

As above detailed, because with production process of 
multilayer board which interlayer connection is done 
dielectric property composition or resistance composition ~ 
-coating fabric is designated as the surface of conductor sheet 
according to this embodiment, making use of conductor bump 
group, specially because it is a sufficient passive element is 
done the embedding perforation it does through hole, 
dielectric property composition or resistance composition 
work isunnecessary inside through hole of being filled. 

[0043] 

As a result, while step that just is added, stopping 
theadditional step in minimum forms passive element material 
vis-a-vis the production step of conductor bump penetration 
method, it can form passive element inside the multilayer 
board. 

[0044] 

In addition, with this embodiment, embedding to designate 
passive characteristic element material which consists of 
dielectric property composition or resistance composition as 
between conductor sheet and metallization layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump* conductor sheet* or the 
metallization layer* , predetermined passive element can be 
built in to internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part 
can bemounted, degree of integration furthermore it can 
improve. 

[0045] 
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You explain below, concerning difference of degree of 
integration of semiconductor package which uses 
semiconductor package and conventional multilayer board 
which use multilayer board which relatesto this embodiment. 

As for Figure 16 with perpendicular cross section of 
semiconductor package which uses conventional multilayer 
board, the Figure 17 is perpendicular cross section of 
semiconductor package which uses multilayer board which 
relates to this embodiment. 

[0046] 

When with conventional multilayer board connecting 
semiconductor chip 56 and power supply line side 
metallization layer 5 1 a, the resistor R and capacitor C etc are 
inserted, as shown in Figure 16, weconnect resistor and 
capacitor or other passive element 55 between metallization 
layer 54b which metallization layer 54a and semiconductor 
chip 56 which are connected to power supply line side 
metallization layer 51a is connected,space in order to connect 
this passive element 55 becomes necessary. 

Because of that, it had become damage in order to increase 
the degree of integration. 

" [0047] 

On one hand, because with multilayer board of this 
embodiment, passive element material60 which forms resistor 
and capacitor or other passive element is arranged in 
conductor bump 52a inside insulating property substrate 53 
and between conductor bump 52b, as shown in Figure 17, 
semiconductor chip 56 justis connected to metallization layer 
54b, can form power supply line side metallization layer 51a 
and metallization which inserts passive element between 
semiconductor chip 56 . 

Because of that, space in order to arrange passive element 55 
in top of substrate becomes unnecessary, that much 
semiconductor package rruniaturization ispossible, degree of 
integration can improve. 

[0048] 

Furthermore, this invention is not something which is limited 
in content of above-mentioned embodiment 

[0049] 

With for example above-mentioned embodiment as for 
passive element material it isarranged over between conductor 
bump of two which is adjacent, but conductor bump of three 
or more may contact passive element material of one. 

In addition, with above-mentioned embodiment you explained 
multilayer board 7a which consists of metallization layer of 
so-called two layers where metallization layer la,5a was 
formed to both surfaces of insulating property substrate of one 
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layer as example, but as for being ableto use for also 
multilayer board where this invention consists of 
metallization layer of the three layers or more it is not 
necessary to say. 

[0050] 

Furthermore, you can list synthetic resin seat which is 
strengthened with glass cloth and mat, synthetic organic 
fiber cloth and mat, or paper or other reinforcement as 
insulating property substrate which is used in order to 
penetrate conductor bump in this embodiment. 

thickness 20 - 400;mu m extent is desirable. 

Here, for example polycarbonate resin, polysulfone resin, 
thermoplastic polyimide resin, poly tetrafluoroethyiene 
hexafluoro propylene resin, you can list poly (ether ether 
ketone ) resin or other thermoplastic resin, epoxy resin* 
bismaleimide triazine resin % polyimide resin, phenolic 
resin, polyester resin, melamine resin or other 
thermosetting resin, or butadiene rubber, butyl rubber, 
natural rubber, neoprene rubber, silicone rubber or other 
rubber as synthetic resin. . . 

[0051] 

And, formation of conductor bump of aforementioned 
abbreviation conical shape,when it forms with electrical 
conductivity composition, with printing method which uses 
for example relatively thick metal mask, can form conductor 
bump group of abbreviation conical shape where aspect ratio 
is high. 

In addition, as for height of conductor bump group of 
aforementionedabbreviation conical shape, generally, 20 - 
500;mu m extent are possible. 

[0052] 

Regarding to this invention, in specified position of for 
example copper foil or other support substrate aspect, you 
push the ball of gold or copper as motor which forms 
conductor bump group of abbreviation conical shape with 
electrically conductive metal, you can form conductor 
(element ) group of abbreviation conical shape where tip 
becomes pointed byafter that detaching. 

In addition also it is possible beforehand, to fill molten metal 
to the plate which formed recess which corresponds to shape 
of the conductor of abbreviation conical shape, to form 
conductor bump group of theabbreviation conical shape. 

Furthermore to be a little thick coating fabric to do 
photosensitive resist on support film surface as other motor, 
after forming cavity group which had recess of trapezoid 
where tip becomes pointed by exposingfrom support film 
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side, to remove aforementioned support film, in this support 
film removed surface the metal film tension, plating doing 
copper, gold, silver, solder , etc it is possible to specified 
position to form the conductor bump group of fine 
abbreviation conical shape. 

[0053] 

In addition, regarding to this invention, you can list film or 
the metal foil etc which has mold release property as substrate 
which supports conductor bump group of aforementioned 
abbreviation conical shape, this support substrate is goodeven 
with seat of one layer, is possible to be something which 
patterning is done, shape especially is not limited. 

[0054] 

Furthermore regarding to this invention, from roll rewinding, 
heating support substrate, and synthetic resin seat etc which 
formed conductor bump group of the for example 
abbreviation conical shape as motor which penetrates 
conductor bump ofaforementioned abbreviation conical shape 
to synthetic resin seat, it makes the resin content soft, 
metallic, hard where for example dimension and ■ — 
deformation are little the roller of heat resistant resin make, "or 
ceramic and, When pressurizing on synthetic resin side, in 
order to become deformed in the elastic roller, for example 
aforementioned, conductor bump of abbreviation conical 
shape penetrates by passing between roller of rubber, 
multilayer board which both end sides exposes in synthetic 
resin sheet surface and becomes can be produced in 
continuous. 

[0055] 

You explain below (second embodiment ), concerning second 
embodiment of this invention. 

Furthermore, explanation is abbreviated among embodiment 
after the this embodiment, embodiment and overlap which 
precede concerning portion which is done. 

[0056] 

As for Figure 1 8 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 19~Figure 23 is perpendicular 
cross section whichshows each step of same manufacturing 
method in schematic. 

[0057] 

printed circuit board which relates to this embodiment is 
produced, following to the step la~6a of Figure 18, it forms 
multilayer board 7a. 

As for this step 1 a~6a, with same content as step 1h5 of 
theabove-mentioned first embodiment, as for step lb~2b of 
this embodiment, composition whichforms passive element 
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material 6 "first composition 1 " with other than designating, 
it is sameas step 1-2' of above-mentioned first embodiment. 

[0058] 

Passing by step la~6a and step lb~2b, when kind of 
multilayer board 7a which itshows in Figure 19 acquired, 
coating fabric it does composition 2 whichforms passive 
element over with metallization layer 5b and metallization 
layer 5c which were formed to in the diagram top side of this 
multilayer board 7a, making use of for example printing 
technology and (step 7a ), it forms the passive element 
material 8 kind of (first passive element material) which is 
shown in Figure 20. 

[0059] 

This second passive element material 8 as aforementioned 
passive element material 6 and beingsomething which forms 
passive element of same property it may be somethingwhich 
forms passive element of property which differs, but because 
forms passive element of same property on production step is 
profitable withrespect to same layer, Like Figure 20 when 
..layer which is formed differs it is desirableto arrange passive 
- element of property which differs. 

It is something which if resistance composition where for 
example passive element material 6 forms the resistor R 
coating fabric is done, as for passive element material 8 it 
isdesirable to make that coating fabric does dielectric property 
composition which forms capacitor C. 

[0060] 

Like Figure 20 when second composition is done coating 
fabric, drying this second composition, forming second 
passive element material 8, (step 8a ), you obtain stack body 
7b. 

[0061] 

On one hand, you prepare conductor sheet 1 1 separately with 
stack body 7b, conductor bump group 12 and 12... form on 
this conductor sheet 1 1 and (step lc ), you mount prepreg 13 
inthis and (step 2c ), press doing, (step 3c ), you form stack 
body 14 like Figure 21. 

[0062] 

As shown stack body 7b and stack body 14 ahead, next in 
Figure 21, conductor bump group!2 and 12... it does to mount 
in direction where end side and second passive element 
material 8 oppose, (step 9a ). 

[0063] 

After that press doing by with this state passing through the 
stack body 7b and stack body 14 between for example roller 
press (step 10a ), conductor bump group 12 and 12... the end 
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side it contacts metallization layer 5a~5b. 

After this time, conductor bump group 12 and 12... part 
(conductor bump 12a and 12 b) penetrating second passive 
element material 8, it contacts metallization layer 5b,5c. 

conductor bump 12a and 12 b contacting with passive element 
material 8 by penetratingthis second passive element material 
8, it forms second passive element, it forms kind of stack 
body 15 which is shown in Figure 22. 

[0064] 

Next patterning doing by administering for example etching 
treatment, concerning conductor sheet 1 1 of in the diagram 
top of this stack body 15, kind of multilayer board 16 which it 
shows in the Figure 23 (step 1 la ), by forming metallization 
layer 11a is acquired. 

[0065] 

Because with this embodiment, passive element of two where 
kind differs embedding is designated as in insulating property 
substrate which differs, furthermore thepeculiar effect that is 
, ._. acquired degree of integration it can improve. 

[0066]' 

In addition, because with this embodiment passive element 
material of kind which differs is formed in layer of insulating 
property substrate which differs, to paint composition of 2 
kinds with respect to same layer, because labor which is 
divided does not catch, fabrication steps which is added is 
held downto minimum, it is possible . 

[0067] 

With (embodiment of third ) this embodiment, same stack 
body 4 as stack body 4 which is used with the first 
embodiment is used. 

[0068] 

As for Figure 24 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 25~Figure 27 is perpendicular 
cross section whichshows each step of same manufacturing 
method in schematic. 

[0069] 

printed circuit board which relates to this embodiment is 
produced, kind of stack body 4 which is shown in Figure 25 
by doing step of step ld~3d of the Figure 24 is obtained. 

Another conductor sheet 21 is prepared separately with this 
stack body 4, conductor bump 2a on the one surface of this 
conductor sheet 21 is pierced and first composition coating 
fabric is donein position which is applied making use of for 
example printing technology (step le ). 
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In addition this time, it pierces conductor bump 2b and 
coating fabric itis possible to position which is applied to do 
second composition. 

Above-mentioned first composition and second composition it 
is good even with composition which forms passive element 
of same kind, it is good even with composition which forms 
passive element of kind which in addition differs. 

[0070] 

When first composition you desire on conductor sheet 21, 
after coating fabric drying second composition , (step 2e ), 
passive element kind of material it forms 22 which is shownin 
Figure 25 and passive element material 23. 

[0071] 

After that as shown conductor sheet 21 and stack body 4 , in 
Figure 25, it mountsin end side of conductor bump group 2 
a,2b,2,2,... and direction where passive element material 22 
and 23 opposes (step 4d ). 

When press it does by with this state passing through 
conductor sheet 21. and stack body 4 between for example. . 
roller press (step 5d ), conductor bump 2a contacts in the 
diagram under side of passive element material 22, When 
conductor bump 2b contacts in the diagram under side of 
passive element material 23, conductor bump group 2and 2... 
end side contacting conductor sheet 21 simultaneously, stack 
body 24 where interlayer connection was formed between 
conductor sheet 1 and kind of conductor 21 which are shown 
in Figure 26 is acquired. 

[0072] 

In this way, patterning doing by administering for example 
etching treatment, concerning conductor sheet 1 and 2 1 of 
top and bottom of stack body 24 which is acquired, kind of 
multilayer board 25 which it shows in Figure 27 (step 6d ), 
with respective metallization layer la andforming 
metallization layer 21a is acquired. 

[0073] 

According to this embodiment, because between conductor 
bump 2a and conductor bump 2b and conductor sheet 21 
passive element is formed in thickness direction of substrate, 
passive element where spreading of in the diagram horizontal 
direction of metallization layer 21a quite is small can be 
formedinside substrate. 

Therefore, because on metallization layer 21a furthermore 
various semiconductor element can Demounted with high 
density, peculiar effect that furthermore it canimprove, is 
acquired degree of integration. 

[0074] 
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Furthermore, passive element material it is possible to form 
22 and 23 makinguse of same dielectric property composition 
or resistance composition. 

[0075] 

As for (embodiment of 4 th ) Figure 28 with flowchart which 
shows flow of manufacturing method of printed circuit board 
which relates to this embodiment, Figure 29~Figure 33 is 
perpendicular cross section whichshows each step of same 
manufacturing method in schematic. 

[0076] 

printed circuit board which relates to this embodiment is 
produced, copper foil or other conductor sheet 3 1 isprepared 
first, dielectric property composition or resistance 
composition coating fabric is done onthis conductor sheet 3 1 
making use of for example printing technology, (step If). 

In this way, drying conductor sheet 31 which dielectric 
property composition or resistance composition coating fabric 
is done, (step 2f ), you obtain conductor sheet 31 A where 
passive element kind ofmaterial 32 which is shown in Figure 
• 29 and 32 was formed. 

[0077] 

conductor bump group 33 of abbreviation conical shape 
which consists of for example silver paste or other electrical 
conductivity composition making use of for example printing 
technology and 33... forming on surface which formed 
passive element 32,32 of conductor sheet 31 A next (step 3f ), 
you obtain kind of conductor sheet 31 B which isshown in 
Figure 30. 

[0078] 

This time, passive element material conductor bump 33a,33a 
is formed on top of 32 and32. 

[0079] 

In this way, when on conductor bump group 33 
a,33a,33,33,... of conductor sheet 31 B which isacquired 
prepreg 34 furthermore it mounts another conductor sheet 35 
on that and (step 4f ),press it does with or other method which 
with this state passes through conductor sheet 3 1 B % prepreg 
34* and conductor sheet 35 between for example roller press 
(step 5f ), conductor bump group 33 a,33a,33,33,. penetrates 
prepreg 34, end side of conductor bump group 33 
a,33a,33,33,... contacting under side of the conductor sheet 
35, between of conductor sheet 31 and kind of conductor 
sheet 35 which are shown in Figure 32 is acquired stack body 
36 which interlayer connection is done. 

[0080] 

In this way, concerning conductor sheet 31,35 of top and 
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bottom each aspect of the stack body 36 which is acquired 
when patterning it does with for example etching treatment 
(step 6f ), thekind of multilayer board 37 which is shown in 
Figure 33 is formed. 

[0081] 

Because with this embodiment, passive element material 32 is 
arranged in bottom surface side of conductor bump 33, 
connection with conductor bump 33 becomes secure. 

In addition, because thickness of passive element material 32 
is beginning andending and fixed, capacity of passive element 
is designated as those of anticipated value, peculiar effect that 
is acquired it becomeseasy. 

[0082] 

In addition, according to this embodiment, because between 
conductor bump 33a and the conductor sheet 3 1 ,33 passive 
element is formed in thickness direction of substrate, passive 
element where spreading of in the diagram horizontal 
direction of metallization layer 31 a,35a quite is small can be 
formedinside substrate. 

Therefore, because on metallization layer 3 1 a,35a 
furthermore various semiconductor element can bemounted 
with high density, effect that furthermore it can improve, 
isacquired degree of integration. 

[0083] 

As for (embodiment of 5 th ) Figure 34 with flowchart which 
shows flow of manufacturing method of printed circuit board 
which relates to this embodiment, Figure 35-Figure 38 is 
perpendicular cross section whichshows each step of same 
manufacturing method in schematic. 

[0084] 

printed circuit board which relates to this embodiment is 
produced, you prepare the copper foil or other conductor sheet 
41 first, bump group 42 of abbreviation conical shape and 
42... youform on this conductor sheet 41 and making use of 
composition which forms dielectric property composition or 
resistance composition or other anticipated passive element 
with for example printing technology (step lg ), next these 
bump groups 42 and 42... drying, (step 2g ), you obtain kind of 
conductor sheet 41 A which is shown in Figure 35. 

[0085] 

As next, shown in Figure 36, bump group 42 of conductor 
sheet 41 and 42... on insulating property substrate prepreg 43 
and, furthermore another conductor sheet 44 is mounted on 
that (step 3g ). 

[0086] 



Page 31 Paterra Instant MT Machine Translation 



JP2001168491A 



2001-6-22 



4g), 42,42 -tfmM\i&ttZr*)Zfis<f 

43 IClii-r^t[^B#[C/^l¥42,42,-CD5fe3ffi 
fitf^ttS 44 iCSgLT^ 37 IZfjkLtz&ote 

mzmwmi tmw^tomxmm&mtf 



[0087] 

CdLTl#b^fcSH* 45 0>±T&ElCiEi6:S 
tltzm&fit 41,44 lC«7llfX^>^S^ffi 

^5g). m 38 iC^LfccJo&EI&lf 41a,44a A< 

ztiZMmztozzmfa 46 jw#b*v£>o 

[0088] 

§sj£&i*/n*>^£##zi>^>-*- c ^sft r 

[0089] 

J&Ztitz&tii). S«rtto>f>^-p>f> 
GND ffiT^SUIC^fS^fcli^lCli, *<D 

[0090] 
[0091] 

[ftHOJMM 

sai(*«fl!)«iiicai*'r«a)-e. Kfflfi^ 



After that when press it does conductor sheet 4 1 A. prepreg 
43. and conductor sheet 44, with the or other method which 
passes through between for example roller press with this 
state (step 4g ), when bump group 42 and 42... penetrates to 
insulating property substrate prepreg 43, bump group 42 
and42... end side contacting conductor sheet 44 
simultaneously, stack body 45 where interlayer connection 
was formed aforementioned conductor sheet 41 and kind of 
between the conductor sheet 44 are shown in Figure 37 is 
acquired. 

[0087] 

In this way, patterning is done and with or other method 
which administers for example etching treatment to conductor 
sheet 41,44 which is arranged on top and bottom each aspect 
of stack body 45 which is acquired (step 5g ), multilayer 
board 46 where kind of metallization layer 41 a,44a which is 
shown in Figure 38 was respectively formed is acquired 

[0088] 

Because with this embodiment, bump itself is formed with 
dielectric property composition or the resistance composition, 
after multilayer board completion bump itself it functions as 
capacitor C and resistor Ror other passive element 

Because of that, furthermore degree of integration it can 
improve. 

[0089] 

substrate built-in resistor which is stated in each embodiment 
which thedescription above is done (resistor which was 
formed inside substrate by coating fabric * printingof resistor 
composition ), substrate built-in capacitor (capacitor which 
was formed inside substrate by coating fabric * printingof 
capacitor composition ) is usable as whatever resistor* 
capacitor of electrical circuit which is formed on printed 
circuit board, but whenit was formed to especially power 
supply terminal* GND terminal terminal area, possibility 
where terminal position is modified with design change of 
semiconductor device which is mounted in substrate is low, 
especially effective. 

[0090] 

In addition, as for passive element which is connected to these 
terminal because tolerance of characteristic variation is wide, 
execution of this invention especially is effective. 

[0091] 

[Effects of the Invention] 

According to this invention, because with conductor bump 
penetration method in themiddle of production step dielectric 
property composition or resistance composition coating fabric 
isdesignated as surface of conductor sheet, perforation it does 
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through hole, the labor which is filled can exclude dielectric 
property composition or resistance composition inside the 
through hole. 

As a result, just adds little step forms passive element inside 
the multilayer board in comparison with production step of 
conductor bump penetration method, to be possible, increase 
of number of production steps is held down to the minimum, 
it is possible . 

[0092] 

In addition, with this invention, embedding to designate 
passive characteristic element material which consists of 
dielectric property composition or resistance composition as 
between conductor sheet and metallization layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump* conductor sheet* or the 
metallization layer* , predetermined passive element can be 
built in to internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part . 
can bemounted, degree of integration furthermore it can 
improve. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to first embodiment 

[Figure 2] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 3] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 4] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 5] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 6] 

It is a perpendicular cross section which shows production 
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step of printed circuit board which relates to the first 
embodiment 

[Figure 7] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 8] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 9] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 10] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 11] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 12] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 13] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 14] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 15] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment 

[Figure 16] 

It is a perpendicular cross section of semiconductor package 
which uses conventional multilayer board. 

[Figure 17] 
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It is a perpendicular cross section of semiconductor package 
which uses multilayer board which relates to the first 
embodiment 

[Figure 18] 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to second embodiment 

[Figure 19] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment 

[Figure 20] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment. 

{Figure 21 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment 

{Figure 22} 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment 

{Figure 23 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment 

{Figure 24 } 

It is a flowchart which shows flow of printed circuit board 
manufacture method of relating to embodiment of third. 

{Figure 25 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. 

{Figure 26 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. 

{Figure 27 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. - 

{Figure 28 } 
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It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to embodiment of 4 th. 

{Figure 29 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 30 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 31 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 32} 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 33 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 34 } 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to embodiment of 5 th. 

{Figure 35 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 36 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 37 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 38 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 39 } 
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It is a perpendicular cross section which shows step of 
manufacturing method of conventional printed circuit board. 

[Explanation of Symbols in Drawings] 

1 

conductor sheet (first conductor sheet ) 
la 

metallization layer (first metallization layer ) 
2 

conductor bump 
3 

prepreg (insulating property substrate ) 
5 

conductor sheet (second conductor sheet ) 
5a 

metallization layer (second metallization layer ) 
6 

passive element material 
[Figure 1] 
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[Figure 2] 



[Figure 3] 
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[Figure 5] 
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[Figure 8] 
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{Figure 28 } 
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